Thermally decomposed products of (AE)-linalyl -Dglucoside were analyzed by GC and GC/MS. 2,6-Dimethyl-2,6-octadienes produced by mild pyrolysis of linalyl -D-glucopyranoside under a vacuum were detected and characterized by MS and NMR spectroscopy. This suggests that 2,6-dimethyl-2,6-octadienes are produced during thermal decomposition of the glucoside via proton transfer from the anomeric position to C-6 in the aglycon moiety. A stable isotope labeling experiment directly indicated the new reaction mechanism.
To date, a large number of volatile terpenes and their glycosides have been found in plant leaves and flowers. Anderson et al. firstly isolated some glucosides of ionone-related compounds and vetispirane sesquiterpnes from tobacco leaves.
1) Continuous study of terpene glycosides indicated the presence of several glycosides in Solanaceae.
2) Recently, Yano et al. 3) and Guo et al.
4)
have reported glycosides of volatile compounds in tea leaves and proposed their function to be aroma precursors. Interestingly, the glycose moiety of those glycosides was glucose, premeverose, or arabinoglucose. In addition, their concerted and aggressive work on tea aroma precursors indicated an important function of those glycosides with specific glycosidase.
5)
On the other hand, aroma formation by thermal decomposition of those glucosides has not been investigated, except for tobacco products. The products of the thermal decomposition of menthyl and vinyl glucosides have been investigated for use as sidestream aroma agents in cigarettes.
6) More recently, synthetic and natural glucosides of ionone-related compounds such as 3-oxo--ionol have been tested for thermal decomposition to generate the dehydrated products of the aglycon moiety.
2) These reactions might occur during food processing of several kinds of agricultural products. Due to the possible importance of these reactions, we investigated the thermal decomposition of the glucoside of linalool, which has an important aroma and is widely distributed in the plant kingdom. In this report, we show for the first time that 2,6-dimethyl-2,6-octadienes can form from (AE)-linalyl -D-glucoside during mild pyrolysis, and discuss the reaction mechanism.
To collect thermally decomposed products, the glucoside (10 mg) was dissolved in MeOH (0.5 ml) and coated on the bottom surface of a subliming flask by evaporating the MeOH in a vacuum. The flask was then evacuated to 46.7 hPa with a vacuum pump with closed two-way cocks. The temperature of the flasks was kept at 236 C and the condenser was cooled to À10 C. After heating for 5 min, the flask was cooled to room temperature and the products of thermal decomposition adhering to the surface of the condenser were detached with diethyl ether. Then the diethyl ether solution was analyzed as the thermally decomposed products of (AE)-linalyl -D-glucoside by GC and GC/MS. The thermally decomposed products of the glucoside consisted of 2,6-dimethyl-2,6-octadienes, together with linalool, limonene, and cis-ocimene, which were identified with authentic data. 2,6-Dimethyl-2,6-octadienes showed a peak at 8.39 min as 6Z isomer and a peak at 8.99 min as 6E isomer, coincident with a synthetic (6Z)-and (6E)-2,6-dimethyl-2,6-octadiene.
7) This reaction yielded the same spectrum of product as did thermal decomposition of linalool, except for 2,6-dimethyl-2,6-octadienes.
Terpene glycoside, consisting of glucose, liberates an aglycon and forms levoglucosan during thermal decomposition, followed by dehydration. In our experiment, the reaction mechanism for linalool, limonene, and cisocimene is thought to be that linalyl -D-glucoside liberates an aglycon with levoglucosan. Linalool is dehydrated to form cis-ocimene or cyclized to form y To whom correspondence should be addressed. Tel: +81-4-7129-6111; E-mail: shoji hattori@soda.toray.co.jp * Present address: Laboratory of Structural Bioinformatics, Nippon Veterinary and Animal Science University, 1-7-1 Kyonan-cho, Musashino-shi, Tokyo 180-8602, Japan limonene ( Fig. 1 ). On the other hand, it is possible to think that formation of octadienes also occurs, and that linalyl -D-glucoside is directly decomposed to octadienes with formation of gluconolactone ( Fig. 2 ).
To investigate this reaction mechanism, deuterium labeled glucoside,
linalyl -D-glucopyranoside was done the same way as non-labeled and analyzed by GC-MS (Fig. 3) . Both peaks for (6Z)-and (6E)-2,6-dimethyl-2,6-octadienes were identified by comparison with the non-labeled chromatogram, and showed ion peaks at m=z 139 (M þ ) and 124 (M þ À CH 3 ). Deuterium enrichments of monodeuteriated 2,6-dimethyl-2,6-octadienes A and B were determined to be 73.4% and 80.5% respectively, on the basis of the relative intensity of their M þ ions at m=z 139 to those of non-labeled compounds at m=z 138 and natural abundance of ðM þ 1Þ þ ions at m=z 139 in nonlabeled compounds.
9,10) This result indicated that deuterium at H-1 in the glucose moiety was transferred to 2,6-dimethyl-2,6-octadiene during thermal decomposition. Further evidence of the reaction mechanism was obtained from an analysis of the decomposed glycose moiety. To find decomposed glycose moiety, the residue on the bottom surface of the flask was also analyzed after treatment with TMS chloride. GC-MS analysis of the TMS derived residue showed a peak for 2,3,4,6-tetra-O-TMS-glucono 1,5-lactone identical with those of an authentic sample. Thus, when linalyl -D-glucoside is directly decomposed, it forms to octadienes with a formation of gluconolactone.
Such model studies might provide information pertaining to reaction mechanisms and to the nature of the compounds involved in pyrolytic formation in green tea. Octadienes have a citrus-like odor, which gives an important flavor to processed Japanese tea. Recently, this compound was found in oolong tea and houji-cha (a kind of Japanese tea). 11, 12) We think that this reaction might occur in the preparation of oolong tea and houjicha. Further work is now under way to reveal the effect of stereochemistry at the C-3 position of the aglycon moiety. (AE)-linalyl -D-glucoside liberates linalool and forms levoglucosan during thermal decomposition, and linalool is dehydrated to form cisocimene or cyclized to form limonene. It is possible to think that the formation of octadienes also occurs, and that linalyl -D-glucoside is directly decomposed to octadienes with formation of glucono 1,5-lactone.
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